Intermittent nutritional stimulus by short-term treatment of high-energy diet promotes ovarian performance together with increases in blood levels of glucose and insulin in cycling goats.
The aim of this study was to determine if short-term intermittent treatments of high-energy diet have any stimulatory effects on ovarian function and metabolic status in goat. Cycling Shiba goats were divided into treatment (TG; n=6) and control (CG; n=6) groups. After the detection of ovulation (1st ovulation, Day 0) by ultrasonography, a high-energy diet (250% of maintenance) was fed to the TG from Day 12 to Day 15 (4 days) and from Day 18 to Day 21 (4 days). The high-energy diet comprised 1000 g hay-cubes and 300 g of concentrated feed/head/day (approximately 15 MJ of digestible energy/day). The CG was offered maintenance diet throughout the experiment. Transrectal ultrasound examinations were conducted every other day during the luteal phase and were conducted daily during the follicular phase. Blood samples were collected daily from Day -2 to 7 days after ovulation (2nd ovulation) following the nutritional treatment for analysis of follicle stimulating hormone (FSH), progesterone, oestradiol, glucose and insulin in plasma. Two wave-like rises in the concentrations of glucose and insulin appeared in response to the intermittent nutritional stimulus. Mean plasma concentrations of glucose and insulin were significantly (P<0.05) higher in the TG than in the CG on almost all days during each treatment period. For ovarian performance, the total number of follicles that developed on the day prior to the 2nd ovulation in the TG (7.5 ± 2.7) was significantly higher than that of the CG (4.5 ± 2.6). Ovulation rate of the 2nd ovulation (4.5 ± 1.0) in the TG was significantly higher than that of the 1st ovulation (3.0 ± 0.6) of the TG and than both 1st (2.5 ± 0.5) and 2nd (2.7 ± 0.5) ovulations of the CG. No significant difference was detected in the concentrations of FSH, progesterone and oestradiol throughout the experiment between TG and CG. The present experiment demonstrated that short-term intermittent nutritional stimulus from the luteal phase increased the total number of ovulatory follicles and the ovulation rate in association with increasing plasma concentrations of glucose and insulin in goats.